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Decisions on reliability screening rules and burn-in policies are determined based on the estimated reliability. The variability

in a semiconductor manufacturing process does not only causes quality problems but it also makes reliability estimation more

complicated. This study investigates the nonuniformity characteristics of integrated circuit reliability according to defect density

distribution within a wafer and between wafers then develops optimal burn-in policy based on the estimated reliability. New

reliability estimation model based on yield information is developed using a spatial stochastic process. Spatial defect density

variation is reflected in the reliability estimation, and the defect densities of each die location are considered as input variables

of the burn-in optimization. Reliability screening and optimal burn-in policy subject to the burn-in cost minimization is examined,

and numerical experiments are conducted.
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. failure rate function

. indices of extrinsic and intrinsic failure modes,

respectively

: burn-in setup cost of wafer level burn-in(WLBI)

and package level burn-in(PLBI), respectively

. burn-in variable cost of WLBI and PLBI,

respectively

Cows Cop - COst of failure during burn-in of WLBI and

PLBI, respectively

: cost of a failure during operation
. mission time
: burn-in time of WLBI and PLBI, respectively
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<Table 1> Reliability According to Defect Density and
Operating Condition

Vv D 1 year | 2 year | 5 year | 10 year | 15 year
1 0.1 | 0.99855 | 0.99852 | 0.99849 | 0.99847 | 0.99846
1 1 0.98558 | 0.98535 | 0.98504 0.9848 0.98466
1 5 0.92997 | 0.92885 | 0.92738 | 0.92627 | 0.92562
1.2 | 0.1 | 099825 | 0.99823 | 0.99819 | 0.99816 | 0.99814
1.2 1 0.98268 | 0.98240 | 0.98202 | 0.98174 | 0.98157
1.2 5 0.91635 | 0.91503 | 091328 | 091196 | 0.91119
E(Weibull) &X5 o
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“ 0.1 0.5 1 2 5 8 10
1.5 0, 0) 0, 0) 0, 0) 0, 0) 0, 0) 0, 0) 0, 0)
2 (0, 0) (0, 0) (0, 0) (0, 0) (0, 0) (350 (50
3 (0, 0) (0, 0) (0, 0) (0, 0) (550 (350 (30
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10 0, 0) 0, 0) 0, 1) 0, 1) (%, 0) (%, 0) X

X @ no go.
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<Figure 3> Optimal Package Level Burn-in Times.
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